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Description 

1 . Field of the invention. 

s The present invention relates to a LED (light-emitting diode) exposure head for use in a recording device for linewise 

recording information on a moving light-sensitive support. 

Description of the prior art. 

10 LED exposure heads are known that comprise an assembly in alignment of a plurality of sub-bases onto which 

are mounted a row of LED dice along the centre, a row of integrated circuit chips at either side of the LED dice and 
printed circuit boards outboard of such rows of integrated circuit chips for electrically connecting the integrated circuit 
chips to electrical connectoi's, and optica) imaging means for focussing the image of the LED's onto the image plane 
of a photoconductor The LED dice are electrically connected with the integrated circuit chips through so-called chip- 

15 to-chip bonds, and the integrated circuit chips are in the same way connected with the circuit boards. 

The sub-bases are fitted to a common base and offer the advantage that they may be completely electrically and 
optically tested after their assembly before they are mounted one by one on the common base. 

The sub-bases are usually in the form of metal tiles of a light metal which has been gold-plated in view of a good 
electrical conductivity and of preventing corrosion. The LED dice, the integrated circuit chips and the printed circuit 

20 boards are fitted to the sub-bases by adhesive bonding. One example of the described explosure head is disclosed in 
US-A 4.536J78. 

These LED exposure heads cause problems with undesired light reflections on the bonding wires from the LED 
dice towards the integrated circuit chips, as will be described hereinafter. 

Another type of LED exposure heads is known in which there are no sub-bases but instead the distinct electrons 

25 components are mounted on one large ceramic substrate with printed conductor leads, the wire-bonding occurring 
from the LED dice to tee substrate and from the substrate to the integrated circuit chips. This type of exposure head 
causes les? problems with undesired reflectbns, but requires twice the number of bonding wires. Alternatively, the 
LED dice are directly wire-bonded to the integrated circuit chips. This technique is disclosed in JP-63 028 673. 

The causes for undesired light reflections in the first type of LED exposure heads, and in more recent types in 

30 particular, are as follows. 

Self-focussing lenses for focussing the image of the LED*s in the image plane of the photoconductor have become 
available with an increased depth of field. An increased depth of field leads to a better image quality but unfortunately 
also causes a better reproduction of undesirable light spots, such as reflections of the radiation beams of the LED*s 
on surrounding parts of the structure. 

35 Further, the thickness of the LED dice is still getting smaller since a smaller thickness means a shorter thermic 

path from the light-emitting surface to the rearside of the LED's whereby the heat-transfer for the active layer (i.e. the 
light-emitting layer) improves and the working temperature of said layer becomes lower. A lower temperature means 
more light since the temperature coefficient of a LED amounts to approximately - 0.7 %rc. Still further, the electric 
series resistance is smaller as the thickness of the LED chips becomes smaller. 

40 In the circumstances, it will be understood that the top surface with the bonding pads of the LED's will be located 

lower than the top surface with the corresponding bonding pads of the integrated circuit chips. 

Since the electric wire connections from the LED's to the integrated circuit chips are nnade by means of highly- 
reflective wires, such as gold wire in the case of thernrKxx)mpression bonding, or aluminium wire in the case of ultrasonic 
bonding, it will be understood that as such wire, and more in particular the loop in its path from one pad to the other 

45 will run at a smaller angle than before with respect to a normal on the LED's, the greater will be the risk for such loop 
to intersect the light cone emitted by a LED and thus for undesirable reflection of light on the intersected portion of 
such loop. 

It is possible to avoid undesired reflections of the kind described by intercepting the disturbing reflections of the 
image beam of the LED's. This can be done by providing an elongate diaphragm between the LED's and the lens, 
50 close to the LED's. Since such diaphragm would need to have a precise slot with a width of approximately 0.5 to 1 .0 
mm for a length of 310 mm or more, it will be understood that it would be an expensive component, the location of 
which moreover would have to be very precise in order not to intercept a useful portion of the radiation beams. 

SUMMMARY OF THE INVENTION 

55 

Object of the invention 

It is the object of the invention to provide an improved LED exposure head which is not hampered by reflections 
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on the electric connections between the pads of the LED's and of the integrated circuit chips. 
Statement of the invention 

5 In accordance with the present invention, a LED (light-emitting diode) exposure head for use in a recording device 

for linewtse recording information on a moving light-sensitive support, said exposure head comprising at least one 
metal base plate onto which are mounted a row of LED dice along the centre, a row of integrated circuit chips on at 
least one side of the LED dice and a printed circuit board outside of such row of integrated circuit chips for electrically 
connecting the circuit boards to electric connectors, the thickness of the LED dice being smaller than that of the inte- 

?o grated circuit chips, and optical Imaging means for focussing the image of the LED's in the inrrage plane of the light- 
sensitive support, is characterized in that said base plate has a raised rib for mounting the LED dice at a height above 
the base plate which is such that their electric bonding pads are at a level higher than that of the corresponding bonding 
pads of the integrated circuit chips, and wherein the paths of the wire bonded electric connections are such that they 
are out of contact with the light cones emitted by the LED's. 

15 A LED exposure head with a provision that causes the underside of the LED dice to take a position that is higher 

than that of the base plate on which they are mounted is known from JP-A 63-28673. In this particular case, the base 
plate is a ceramic structure and the mentioned provision is an electrode that puts the undersides of the adjacent LED's 
in electrical contact. The LED's have a thickness that equals that of the integrated circuit chips. 

The raised rib according to the present invention is suitably located at the centre of the base plate and has a width 

20 nearly that of the LED dice and a height such that the top of the LED dice is clearly higher than the top of the integrated 
circuit chips. 

Since the thickness of the integrated circuit chips is larger than the thickness of the LED dice, it will be understood that 
the height of the mentioned rise wHI have to be larger than the difference in height between both components. Usual 
values of the height of the inventive raised ribs are between 0.2 and 1 .0 mm but these values are not limitative for the 
25 present invention. 

According to a suitable embodiment of the invention, the raised rib on the base Is obtained by erosion-etching of 
a flat metal plate thereby to leave the original thickness at the centre and to reduce the thickness at the tocations where 
the integrated circuit chips and/or the printed circuit boards will be mounted on the base. 

Although a LED exposure head according to the invention may comprise only one base with a plurality of LED 
30 dice, it is clear that a head suitably comprises a plurality of LED bases in the form of sub-bases which are mounted 
on a common supporting base. 

The term "light-sensitive support" denotes In the present specification a photoconductor drum as known in the art 
of electrophotographic printers, but it encompasses also photoconductive and otherwise light-sensitive supports in 
sheet or belt from onto which an innage may be formed via exposure by a LED exposure head. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Detained description of the invention 

40 The invention will be described hereinafter by way of example with reference to the accompanying drawings, 

wherein : 

Fig. 1 is a diagrammatic view of one embodiment of the engine of a xerographic recording apparatus. 
Fig. 2 is a plan view of a portion of the exposure head of the apparatus according to fig. 1 , 
45 Fig. 3 is an enlarged plan view of one LED module. 

Fig. 4 is an enlarged side view of one LED module, 

Fig. 5 is an enlarged view of the electric connections of a LED dice at a loop height h^, 
Fig. 6 is an enlarged view of the electric connections of a LED dice at a loop height h2, and 
Fig. 7 is an enlarged side view of a prior art LED module. 

£0 

Referring to fig. 1 , the arrow 10 illustrates generally the engine of a xerographic printer. The term "engine" denotes 
the parts of the apparatus that are involved in the production of the image. A printer comprises a plurality of other parts 
such as a paper supply, a toner supply, a fixing station, drive means for rotation of the drum and for the paper transport, 
a toner fixing station, an electrons control circuit, etc. These parts are known in the art and are irrelevant for the 
55 understanding of the further description of the present embodiment of the invention. 

The engine comprises a photoconductor drum 1 2 which may be an aluminium cylinder coated with a photosensitive 
photoconductor, and which is rotatable in the direction of the arrow 13. Around the drum are provided the following 
stations in angularly spaced relationship. 
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A corona-discharge station 14, which is used to uniformly electrostatically charge the surface of the drum 12. 
A LED exposure head 15 for line-wise exposure of the charged surface of the photoconductor drum as its surface 
moves past the head. 

A colour developing unit 1 6, which is arranged for applying coloured toner to the line-wise discharge drum surface 
s by means of a developer sleeve 1 7, also called a magnetic brush. 

A black-and-white developing unit 18. which is arranged for applying a black toner to the charge pattern on the 
drum by means of a developer sleeve 1 9. 

A paper feed channel 20 through which a paper sheet is fed into contact with the drum for receipt of the toner 
image formed on the drum. 

10 A corona transfer station 21 which applies a corona charge of a sign opposite to that of the toner to the underside 

of the paper to attract the toner from the dnjm onto the paper to form a visible, developed image, 

A paper separation station 23 which applies charges to the paper so that it can be easily separated from the drum. 
A paper separator 24 which functions to ensure that the paper sheet is reliably separated from the drum. 
A cleaning blade 25 for scraping off residual toner left on the surface of the photoconductor drum after completion 
IS of the image transfer. This toner may be conveyed to a toner collecting bottle of the apparatus. 

Finally, a main erase 26 which has a lamp 27 for neutralising any residual charge remaining on the surface of the 
photoconductor drum after cleaning. 

In operation of the engine, the LED exposure head 1 5 receives a first image signal to produce on the photoconductor 
drum 12 a charge pattern that is developed by the black developing unit 18. The paper sheet that is removed by the 
20 separator 24 is passed through a toner fixing station which functions to melt the toner image into the paper sheet The 
paper sheet is then returned by an appropriate conveying mechanism to the feed entry 20 for receiving a second toner 
- image from the photoconductor drum, this time the colour image produced by the station 1 6 and by appropriate exposure 
by the head 15. An example of the use of the described two-cotour development is that of a letter or advertising sheet, 
which bears a conventional black-and-white text, and the heading and/or the bottom of which bear(s) a coloured com- 
25 pany logo. 

The representation of fig. 1 shows that the different stations around the photoconductor drum are located in closely 
spaced relationship. Both developing stations take quite an important part of the angular space around the photocon- 
ductor drum. A unit which readily lends itself to a reduction of its angular size without impairing the satisfactory operation 
of the printer, is the exposure head. More details about one embodiment of a compact LED exposure head can be 
30 found in EU Pat. Appl. 90 201 779 filed 3th July, 1990 and entitled : 'LED exposure head with overlapping electric 
circuits". 

The head 15 is mounted within a housing which is composed of a base 28 and a cover 29. The base may be an 
extrusion-moulded component of a light metal alloy, such as aluminium, with a plurality of cooling fins at the outside 
and four rectangular ribs, viz. two outer 50 and two inner ribs 51 (see fig. 2) at the inside, whereas the cover has an 
35 elongate opening in which lens means 30 in the form of a Selfoc is fitted for projecting the image of the LED's of the 
exposure head onto a line 31 on the surface of the drum 12. 

More details about a suitable construction of the housing of the exposure head can be found in EU Pat. Appl. 90 
210 778. filed 3th July, 1990 and entitled : "LED exposure head". 

The lay-out of the electronic circuitry of the exposure head is illustrated in the plan view of fig. 2. Said figure shows 
40 in fact three adjacent sections of the head, viz. section A being a true plan view, sectbn B showing the base with the 
LED's omitted and section C showing an end section of the head. 

Base 28 whose inside is turned upwardly, is provided with an elongate copper bar 32, which is fitted in the space 
between two inner ribs 51 of the base by means of a thermally conductive adhesive that allows minor dimensional 
changes of the base and of the bar, caused by the heating of these elements at operation of the exposure head. 
45 Two elongate printed circuit strips 34 and 35 are located on the base at either side of the bar 32. The thickness of 
the strips is slightly less than the distance over which the bar protrudes beyond the ribs 50 and 51 . 

A plurality of LED modules 36 are die-bonded in closely spaced side by side relationship to the bar 28 by means 
of an electrically and thermally conductive adhesive, such as a silver-filled epoxy adhesive. 

Each LED module is in fact an assembly of the following components on a sub-base which is constituted by a tiny 
so metal plate 38 (see fig. 3). 

A row of LED dice 39 with LED's 40, which lie along the centre of the assembly and which are cemented to the 
front face of the plate 38 by means of an electrically and thernr^lly conductive adhesive. Typically, each dice is about 
8 mm long and about 1 mm wide. 

On each side of the row of LED dice on each plate there is a row of integrated circuit chips 41 and 42 respectively 
ss which are equally cemented in an electrically and thermally conductive way to the base plate. The chips can comprise 
the drivers for the LED's, a shift register, a latch register and occasional further control and test circuits. 

Outboard of the row of integrated circuit chips on each side of the centre line there are printed circuit boards in 
the form of a conventional thick film circuit on a ceramic base, such as 43 and 45 which are equally cemented to the 
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base plate. The circuit boards are connected through electric connections such as 46 with the elongate printed circuit 
strips 34 and 35 at connection points such as 47. 

The two printed circuit strips 34 and 35 have end connectors such as 48 and 49 for bringing signals and power 
Into the circuit. 

5 Wire-bonded electric connections are provided between the LED dice 39 and the corresponding output pads of 

the integrated circuit chips 41 and 42. and between the input pads of the chips and the corresponding thick film circuits 
43 and 44. 

The improvement in accordance with the invention relates to the connections between the LED dice and the ad- 
jacent integrated circuit chips. This is illustrated in detail in fig. 4, which shows a side view of one LED module 36. 

10 The module comprises a sub-base in the form of a metal plate or tile 38. which has a central raised rib 52. The 

described cross-sectional shape of the sub-base can be obtained in different ways, such as by die-casting, die-stamp- 
ing, or milling of a plate. We have found that a very suitable technique for the production of the sub-base consists in 
erosion-etching a conventional flat strip of copper or the like in such a way that a central ridge of original thickness is 
left, but that the opposed sides are uniformly reduced in thickness to the desired amount. 

'5 LED dice 39 are cemented in a row to the front face of the sub-base by means of an electrically conductive adhesive. 

Each die has near either longitudinal end of its front face a row of bonding pads 53, and 54 respectively, for the 
LED's. The pads have been illustrated in the figure by a short thick line on top of the LED but actually they lie in the 
plane of the front face of the dice. The mentioned pads are connected with corresponding bonding pads 55. 56 of the 
integrated circuit chips through two rows of wire-bonded electric connections 57 and 58. These connections are in the 

20 present example made by the ultrasonic bonding of an aluminium wire with a thickness of approximately 32 micrometer 
The bonding was done from the pads of the integrated circuit chips towards the corresponding pads of the LED dice. 
Referring to the connections 58 by way of example, the capillary bonding tool of the bonding device is targeted on 
a bonding pad 56 of an integrated circuit chip 42. The tool descends bringing the free end of the wire in contact with 
the bonding pad. Ultrasonic energy is applied to bond the wire end. or the ball previously formed on it as the case may 

2S be, to the bonding pad. Then the tool rises to the loop height position h, the clamps of the tool being open so that wire 
is free to feed out the end of the capillary tool. The term "kx)p height" means the distance the tip of the bonding tool 
rises above the first bond. Simultaneously with its rising, the bonding tool is displaced in the direction of the corre- 
sponding pad 54 of the LED dice 39, wire being further pulled out from the tool. Then the tool deforms the wire against 
the bonding pad and while ultrasonic energy is applied a wedge-shaped bond is produced. With the tool still on the 

30 bond, the clamps move backward. This pulls at the bond and the wire will break at the thinnest cross-section of the 
bond. The tool then rises off the LED dice, leaving the wedge bond. 

The wire loops thus formed have a configuration as shown by numerals 57 and 58, The loops comprise a first 
portion which runs upwardly, starting from the integrated circuit chips, and a second portion which slightly descends 
towards the LED dice. Since radiation of the LED's occurs according to a light cone with an opening angle Alpha, it is 

35 clear that there is a good clearance between a connection 58 and the adjacent boundary of the light cone as indicated 
by the line 59. 

A fraction only of the emitted light is transmitted by the lens 30, since the angle at which such transmission can 
occur is indicated by Beta. It should be noted that the relative dimensions of the different components in the drawing 
correspond almost with reality. 

40 Finally, it Is clear that there are also wire bonds between the integrated circuit chips 41 , 42 and the corresponding 

thick film circuits'^43, 44 but these bonds are well remote from the radiation zone of the LED's. 

A detailed view of the exact configuration of the wire-bonded electric connections between the integrated circuit 
chips and the LED dice Is shown for different loop heights in figs. 5 and 6. 

Referring to fig. 5, loop heigh h^ is rather Jimited, in the present example 0.317 mm. This has the advantage of a 
45 good separation between the wire loops 57, 58 and the light cone 59, but the disadvantage that there is no sharp 
bending or kink in the connection, what can be the cause of occasbnal rupture of the bond on the integrated circuit 
chip under the influence of bending stresses in the connecting wire. Therefore, a preferred bond is one as illustrated 
in fig. 6, where h2 equals 0.508 mm. The increased loop height is the cause that a noticeable kink 60 is produced in 
the wire loops as the bonding tool is lowered after it has been positioned above the bonding pad 54. In this way. bending 
so stresses in the wire are seriously reduced. 

The problem with the electric connections between the LED dice and the integrated circuit chips in prior art LED 
exposure heads is described hereinafter with reference to fig. 7, in which same components received apostrophed 
reference numerals. 

The integrated circuit chips 41 ', 42' being thicker than the LED dice 39', it is clear that the electric connections 57* 
55 and 58' run markedly upwardly from the LED dice towards the integrated circuit chips, which gives rise to a serious 
risk for a portion of the kx5p of these connections to intersect the light cones of the LED's as illustrated by the central 
portion of connection 58' intersecting boundary 59'. of the light cone. A portion of the reflected light radiation, which is 
represented by the arrows 61 , reaches the lens and is imaged on the photoconductor whereby corresponding devel- 
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opment and toner transfer to the final image support occurs. Radiation Is also reflected by connections 57' and 58' on 
adjacent connections and re-reftected from such connections towards the lens. 

it is possible to intercept such undesired reflections by a nnaskas described in the introduction of this specification. 
Such mask is illustrated in broken lines 62 in the drawing, but it will be understood that the construction and the location 
s of such mask must be very precise and also ren^ain so at heating of the exposure head in operation. 

The following data illustrate the LED module described with reference to fig. 4. 


Dlmensk^ns of a sub-base plate 38 

14.6X7.9 mm 

Thickness of rib 52 

1 .0 mm (original thickness of the plate) 

Length of rib 52 

7.9 mm 

Width of rib 52 

1.0 mm 

Thfckness of etched portions 

0.6 mm 

Thickness of LED dice 39 

0,235 mm 

Thickness of the integrated circuit chips 

0.500 mm 

Height difference between LED dice and integrated circuit chips 

0.135 mm 

Angle Alpha 

160' 

Angle Beta 

24» 


The invention is not limited to the described embodiment. The LED dice may comprise two staggered rows of 
LED's in order to increase the printing resolution. 

The exposure head may comprise only one row of integrated circuit chips to drive the LED's, rather than two rows 
as shown. 

The sub-bases may be constructed in another way than by erosion-etching, such as by die-stamping, or milling 
as mentioned already. The mounting means for the LED dice can also be obtained by providing a flat base plate with 
a central rib-like support which is fitted thereto, e.g. by soldering or brazing. 

However, we have found that erosion-etching is a cheap method for manufacturing the sub-bases with good pre- 
cision. Further, this technique allows the manufacturing of a plurality of sub-bases in a comnrran supporting frame so 
that handling of these elements in view of the mounting of the electric components thereon, the application of the 
electrical bondings, etc. becomes easier. 


Claims 

1. A LED (iight-emitting diode) exposure head (15) for use In a recording device for linewise recording informatbn 
on a moving light-sensitive support, said exposure head comprising a metal base plate (38) onto which are mounted 
a row of LED (39) dice along the centre, a row of integrated circuit chips (41 , 42) on at least one side of the LED 
dice and a printed circuit board (43, 44) outside of such row of integrated circuit chips for electrically connecting 
the circuit boards to electric connectors (48, 49), the thickness of LED dice being smaller than that of the integrated 
circuit chips, and optical imaging means (39) for focussing the image of the LED's in the image plane of the light- 
sensitive support; characterized in that said base plate (38) has a raised rib (52) for mounting the LED dice at a 
height above the base plate which is such that their electric bonding pads (53, 54) are at a level higher than that 
of the corresponding bonding pads (55, 56) of the integrated circuit chips, and wherein the paths of the wire bonded 
electric connections (57. 58) are such that they are out of contact with the light cones emitted by the LED's. 

2. A LED exposure device according to claim 1 , wherein the wire bonded electric connections (57, 58) have been 
made from the integrated circuit chips (41 , 42) towards the LED dice (39). 

3. A LED exposure device according to claim 1 , wherein said base plate (38) is a metal plate which has been erosion- 
etched to leave a rib-like remainder (52) of original thickness on its upper surface. 

4. A LED exposure device according to any of claims 1 to 3, wherein the wire bonded electric connections (57, 58) 
have a noticeable kink (60). 

5. A LED exposure device according to any of claims 1 to 4, wherein said base plate is a sub-base plate which in its 
turn is mounted on a common base (28). 
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6. A LED exposure device according to claim 5, which comprises a plurality of adjacent sub-base plates with LED 
dice, which are mounted on a common base (28). 

7. A LED exposure device according to claim 6, wherein said common base (28) has at the inside of the head an 
elongate support (32) for supporting the distinct sub-base plates (38) and at the outside a plurality of cooling fins. 


Patentanspruche 

1. Ein LED(Leuchtdioden)-Belichtungskopf (1 5) zur Verwendung in einer Aufzelchnungsvorrichtung zur zeilenweisen 
Aufzeichnung von Informationen auf einer bewegllchen lichtempfindlichen Unterlage, wobei der Belichtungskopf 
eine metallene Tragerplatte (38), auf der entlang der Mitte eine Reihe von LED-Einzelchips (39), an mindestens 
einem Ende der LED-Einzelchips eine Reihe von IC-Chlps (41 , 42) und auBerhalb einer derartigen Reihe von IC- 
Chlps eine Leiterplatte (43, 44) zum elektrischen Verbinden der Leiterplatten mit elektrtschen Anschlussen (48, 
49) angebracht sind, wobei die LED-Einzelchips eine geringere Starke haben als die IC-Chips, und opttsche Ab- 
bildungsmittel (39) zum Fokussieren des Bildes der LEDs in die Bildebene der lichtempfindlichen Unterlage umfaBt; 
dadurch gekennzelchnet, daB die Tragerplatte (38) eine erhohte Rippe (52) zum Anbringen der LED-Einzelchips 
in einer derartigen Hohe uber der Tragerplatte aufweist, daB deren elektrische Bondkontaktstellen (53, 54) auf 
einem hoheren Niveau liegen als die entsprechenden Bondkontaktstellen (55, 56) der IC-Chips, und wobei die 
Wege der drahtgebondeten elektrischen Verbindungen (57. 58) derart sind, daB sie die von den LEDs abgestrahl- 
ten Lichtkeget nicht beruhren. 

2. LED-Belichtungsvorrichtung nach Anspnjch 1 . wobei die drahtgebondeten elektrischen Verbindungen (57. 58) von 
den IC-Chips (41. 42) hin zu den LED-Einzelchips (39) hergestellt worden sind. 

3. LED-Belichtungsvorrichtung nach Anspruch 1 . wobei die Tragerplatte (38) eine Metallplatte ist, die erosionsgeatzt 
worden ist, um auf ihrer Oberseite einen rippenarligen Rest (52) der ursprunglichen Starke zuruckzulassen. 

4. LED-Belichtungsvorrichtung nach einem der Anspruche 1 bis 3, wobei die drahtgebondeten elektrischen Verbin- 
dungen (57, 58) einen ausgepragten Knick (60) aufweisen. 

5. LED-Belichtungsvorrichtung nach einem der Anspruche 1 bis 4, wobei die Tragerplatte eine Teiltragerplatte ist, 
die wiederum auf einem gemeinsamen Trager (28) befestigt ist. 

6. LED-Belichtungsvorrichtung nach Anspruch 5, die mehrere benachbarte, auf einem gemeinsamen Trager (28) 
angebrachte Teiltragerplatten mit LED-Einzelchips umfaBt. 

7. LED-Belichtungsvorrichtung nach Anspruch 6, wobei der gemeinsame Trager (28) auf der Innenseite des Kopfs 
eine langliche Stutze (32) zum Abstutzen der getrennten Teiltragerplatten (38) und an der AuBenseite mehrere 
KOhllamellen aufweist. 


Revendications 

1. Tete d'exposition k DEL (diodes 6lectroluminescentes) (15) destin6e ^ sen/ir dans un dispositif d'enregtstrement 
pour I'enregistrement lineal re d' informations sur un support photosensible mobile, ladite tete d'exposition compre- 
nant une plaque de base m^tallique (38) sur laquelle sont montees une ligne de supports de DEL (39) au centre, 
una ligne de puces de circuits intdgres (41 , 42) sur au moins un cote des supports de DEL et une carte ^ circuit 
imprim6 (43, 44) en dehors de cette ligne de puces de circuits intdgrds pour connecter diectriquement les cartes 
de circuits aux connecteurs 6lectriques (48, 49), T^paisseur des supports de DEL 6tant plus petite que celle des 
puces de circuits int6gr6s. et un moyen d'imagerie optique (39) pour f ocaliser I'image des DE L dans le plan d'image 
du support photosensible; caract6risee en ce que ladite plaque de base (38) a une nervure relev6e (52) pour 
monter les supports de DEL k une hauteur au-dessus de la plaque de base qui est telle que leurs plages de 
connexion 6lectriques (53. 54) sont k un niveau sup6rieur k celui des plages de connexion correspondantes (55, 
56) des puces de circuits int6gr6s, et dans laquelle les chemins des connexions 6lectriques par fits (57, 58) sont 
tels qu'elles ne sont pas en contact avec les c6nes lumineux 6mis par les DEL. 

2. Dispositif d'exposition k DEL conform6ment k la revendication 1, dans lequel les connexions electriques par fils 
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(57, 58) ont 6t6 taites depuis les puces de circuits Int6gr6s (41 , 42) vers les supports de DEL (39). 

Dispositif d'exposition ^ DEL conform^ment k la revendication 1 , dans lequel ladite plaque de base (38) est une 
plaque m^tallique qui a 616 attaqu^e par Erosion pour laisser un reste de I'^paisseur d'origlne en forme de nervure 
(52) sur sa surface sup^rieure. 

Dispositif d'exposition ^ DEL conform6ment k Pune quelconque des revendications 1 ^ 3, dans lequel les con- 
nexions 6lectriques par fils (57, 58) ont une coque notable (60). 

Dispositif d'exposition ^ DEL confonm6ment k Tune quelconque des revendications 1 k 4, dans lequel ladite plaque 
de base est une plaque de sous-base qui est k son tour mont6e sur une base commune (28). 

Dispositif d'exposition ^ DEL conform6ment k la revendication 5, qui comprend une pluralit6 de plaques de sous- 
bases adjacentes avec des supports de DEL, lesquelles sont mont6es sur une base commune (28). 

Dispositif d'exposition k DEL confonn6ment k la revendication 6, dans lequel ladite base commune (28) a k i'in- 
tdrieur de la tfite un support allongd (32) pour supporter les plaques de sous-bases distinctes (38) et k I'ext^rieur 
une plurality d'ailettes de refroidissement. 
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